(00000O0000)

20080 120 100

oo ooooboooooon

[oboogbooodooooboobobbobbbobbbbbobobaboo
obobboobooooobboooooboboobooobboobbbbooobb
gobuobboobdouodoubuobbbooboooboooboooooboon
gbbbuodoobooboobboouodabbod

Program & Data

Processing Unit
ssngnit | > Control Signal

,,,,,,,,,,,,,,,,,,,,,

e r-1 Control Unit [-]------°°°°

Arithmetic Unit

Y Y Y
Input Unit Main Storage Output Unit

Auxiliary Storagel<--——~———————— -

U 1o0bobbogbobooboo

e 000D (input wnit)00 0000 (program) 00 00 (data) D000 D000
M oO0o0 (keyboad)d OMR (Optical Mark Reader, 000000000 O0O)O
OCR (Optical Character Reader0 000000000 0)00000O
MO0 (mouse)J O 0000 (light pen)J 00000000 (touch screen) 00O O
gobboubbobobbbodobobbbbooboboboobbobbbobab
00000000000000000 (GUIL: Graphical User Interface) D 0 00O
O0000000O00ooDO0oOoOoO0oOoOoDOOoO0OOoDUOoDO(DD)DoOoooOoOO
0000000000000 000000D000D0O00000OO0 (pointing device) O
gobogg
MO0000000000000000 (COD0)UQEROODO (DODO)ODDOOOOO
goooobobooobooobbboodgd

e 0000 (output ity ] 000000 0000000000000000
0000 (display)00 000 (printer) 0000 0000000000000 (OO
00000)0000000000 (CRT)O0000000000(QLCD)0000
0oo



e 000D (storage)D0 DD ODOOODOODOOOOOODODO

(OO00000000000 (main storage) 0 000000 (auxiliary storage) 0 O
gobooobobobooboooooooboobooobobobbobbo
gobbouotouogbooobbbbboboouoooooooboboobon
0000000000000 0O00000O0oO (IC, LS, VLSHooooo oo
moobobooubooooooboobbbbouogoooobbobboooog
gbboooobbbboboooboobobooobbouagbd
MO00000000000 (destructive) 1 000000 (nondestructive) 00 O
00 (volatile) D0 00 OO (nonvolatile)dJO O O OO (erasable) 0 O O (permanent)
goooooo
oo00o0oDOoOOoO00OoOo(HDODOOODDOOOO)OoooOooooooooo
gbobooggbooobooodd
(mobodgogobobobbbouboouobbouoobboobboooo
00000000000000000000000000000000 (address)0 0O
(000)DoDoO0oO0oo0oo0Do0oO00 RAM (Random Access Memory) O OO
gboogoouoooobbbouoboooobobobuobobbbobooooo
O000000000000000000 ROM (Read Only Memory) D OO0 OO DO
ggo

ouSBOOOOO0OODOOOO0OO0OO0OODODODO RAMO ROMOOODODOO
0000000000 (@CO0)00o00oooo0oo0oooOooooog Ch (CD-ROM,
CD-R, CD-RW), MO, DVD (DVD-ROM, DVD-R, DVD-RAM) 0 0 0O O

e D0 OO (arithmeticunit) 0 00 000000000000 O0OOOOO

(bgoobogogbobooboboobobboboboobooboobobbobobbon
guddouoobooooobobbbobboodooubuoouoouooboan
gobogbobobuoboobbboooooobon

e JO0OO (control mnit) 0000000000 O0DOO0OOOOOOOOO

(bgoobogbooobooobobbboobooobbobbobobboon
000000000000 0000000000000000000 (execute) I O
gbgouogooubooooooobob

gobtoobobbobbboboboouoob oo oooooaon
0000000000000 (processing unit)D0 0000000000 COOOOO
00 (CPUO Central Processing Unit) 0 D 0000000000 DOO0OOOOOOO
(peripheral equipment) 0 00 0 OO



oooood

2100000 booboodoonn

000000000000000090 1000000000000000000 10°, 10%,
10%,10%,--- 0000000000000 O0O0OOO 1000 (decimal numeral(0 000
00 decimal number)) 0000000005820

H82 = Hx100+8x10+2x1
= 5x102+8x 10" +2 x 10°

0000000 10000 (radix) DO OO

e 000 (binary numeral)
0000000 20000 10000000 (0)ODODOOODOODDOOOOOOO
gopbogoologbono 1300000

(1101); = 1x2°4+1x22+0x 2" +1 x 2" = (13)y

guogboobobboboboouooooogobboouououobooooobobn
goboogdooodgod
ooooouboobgboboobobboobobboboboboboabobd
O (bit, binary digit) 0 0000000000000 000O0OOODO 100000
guoogoobbobiobboooooobbbuobbbboooooooobboon
ERERN

e 0 00O (octal numeral)
0000000 goUuoo700000O0O0(0)DODODUODOODOODOOOOOOOO
googd

(572)s = 5x 8 +7x8 +2x8"=(378)y
0ood

e 16 0 O (hexadecimal numeral)
6000000 1600009, A,B,C,D,E,FO 1600000 (0)ODOOoooOooOoO
O0o0o0ooOo0o0oOO0O ADFOCI0ODCOO I0O100D0000000DDOOCOO

(3E6)1s = 3 x 167414 x 16" +6 x 16° = (998)1¢

gogobblebbodos 16, 320000000 poogboooooboboogn
guobbooooooobbobbbboobooooobobbuooooogo
gbobobogbbooooboboboo

O000OMOOO0 N =apa,_1---a1a¢ I



0000000 MOODODODOOOOD MOODO (l0O0ODDODOOODO)DODOOO
[ogougoogoogoobobobbbooboboobobbobobbobbogobo

gboboobobobbobobbbobbbbleddug obbooobbouobbood
gogo

(10.011); = 1x2'+0x224+0x 27 +1x2724+1x 2% =(2.375),
(47.24)s = 4x 8 +7x8 +2x8 1 4+4x8%=(39.3125),
(9.68)16 = 9x16°46x 1671 +8 x 1672 = (9.40625)1,.

[odooooogobgooobdledboboobbobooobbooboban
gbooooogoobood

e 00DDODO
2 43 - remainders
2) 21 - 1
2) 10 - 1
2 S5 0 rearrange
2 2 1
101011
2) 1 - 0 ( )2
0 1
e 00D DODO
1000 068750000000
integer parts
0.6875X2=1. 375 1
[ 75 0
0.375x 20,75 rearrange
0.75X251.5 1 (0.1011)2

22000000

e 1[I
10000000 3+6=900000000000000

+

— o O
S| = O
[ Jl [ —
—| o =



0000140=1000001+10000 (carry)00O (10000000000

e (1[I
ogoolooono 9—-6=30

|
oSO =
|l O
— = O
—| o

O000000001-0=1000000-1000000000 (borrow)O0 000
gobooooon

e OOODO
00 (comlement) 00 00 0000000000000 00OOOOODOOOO0OO
goboobobobbobobooboobobobobobooooooobobo
[mogbooboogobooooobooboon
()oboooo0oO01l—0,0—1000000000000O0O0OODODOO

(2)00000000000000000000000
(0110), = (6);,, 0000000000000

0110 - (6)10

Ll

1001 --0000
+ 0001 ---00000

1010 --0000

gboouoggd 9-6=300000000000

001 ---00000 (9
010 .-00000000
01 1 -..0000000000

+

(1)

O = =

2300000000

e JUOOOOU
00000100000000000999,10°=100000 (00)00000000O0
000000000000000015,2*=160000000 000 255, 28 =256 0
0000001600000000000065535,16*=65536 0000000000
oooooo0oMOOnOOODOOOM -1000M™OD0O (ODO)0O00ODOOOO

e OO OODOO
000 (bit, binary digit) 0 0000000000000 O00O0OO0OOOOO0OO0OO
Dogoboobobobbobobobboboboboooobboooboooooo
ggobgbbbobobobbboouooobobbobooubooooobon
00000000000 (B, byteyDO OO



e OO
0000000000000 000000 0 Ok(kilo-, 10%), M(Mega-, 10°), G (Giga-,
10°) 00 0 T(Tera-, 10?)0 000000000000000000 (0)0000
0000000000000 00 0m(milli-, 1073), p(micro-, 107%), n(nano-, 1079),
p(pico-, 10712) 000000

e 0 OO (code)
0000000000000 00000 0000 (Dooopooooooooooo
OO000O00000000000000000000000O000000000000
0000000000000 0ISO (International Organization for Standardizatior]
O0000000)0 JIS (Japanese Industrial Standards0 0000 00) 00000
O000ooooooooooooooobo0o0oooooobo0ooooboobooooboobooon
000 EBCDIC (Extended Binary Coded Decimal Interchange Codel O 0 0O O [
100000)000 PC OO ASCII (American Standard Code for Information
Interchange) D 0000000
OASCIIODOOO0OU0OOO00O0000oOooooUoooooOnoD (boooooo
0)000000O0O0O0OOOO ISO0D00O0O00OOOJISO0OoO O bitJISO
OoooooooooooboOoooboOooooooooboDoOoOoOoo
000 PCODODOOO0ODO JIS (Shifted JIS, SJIS) 00000000 JISOOODOD0O00000000
000000000000 00000000000000000000000000000MS-Kanji0JOODO
0000000000000000000000000000000000000000

e 100U ODODOOD (parity checkD DO DODO)
000000000000000000000000000000000 (0oOoo
000)OoOoOO 1’000000000D0000000O0OOO0O0O0DO0ODO0OOOO
gubdoobbbobogbboooobuonbooboobobbbooobooboa
gugddbboobobobooboboaon

e 0000
0000000000000000000000000000000000000

bs br bg bs by by by by | 1600

@lo 1 0 0 0 0 0 0] (40)

Al0O 1 0 0 0 0 0 1] (41)5

B[o 1 0 0 0 0 1 0] (42

Clo 1 0 0 0 0 1 1] 43)

al0 1 1 0 0 0 0 1] (61)

bl0oO 1 1 0 0 0 1 0/ (62

clo 1 1 0 0 0 1 1] (634

$[o 0o 1 0 0 1 0 0] (24

%10 0 1 0 0 1 0 1| (25

&0 0 1 0 0 1 1 0] (26)




2400000

e D UOOOODO

(

. 00000 (fixed point)
0000 (binary numeral)

00000 (numerical data)
1000 0 (decimal numeral)

Arithmetic operation

Numeral >

/ \ Pack ‘ Zone —
decimal | | decimal . P | decimal e

3 Floating point :
Input § 9pe ; / Output

Fixed point

Zone : Pack

Y

U200000000000000

e 000D OO OO (fixed point data)
00000000000 300000000000000000000O0DO00O0O (O
O0o000d0o010)00ooD0O0000000000000D00ooo00oooooon

nO 00

| |

00 1000 MO (n—-1000)
O ([l)—>0
0O{@)—1

O3 00o0booooooon

217
\0000000011011001\

217
\1111111100100111\

0 4:2170 -217000000000 (16000)000

0000000 MO00D00000000n0000000000O0000-271
~21 1000016000000 2% =-32768 ~ 2% —1=32767000 0

e 000D OO OO (floating point data)
0 0 0 (normalization)

00000 (floating point)

000 1000 (zone decimal)
000 1000 (pack decimal)



32000000 e640000320000000064 000000000

000000 1000 MO0 (r000) MO0 (24000000 56000)
O (D)—>O
0O{@)—1

gsgbooooboooboo

lof1 0 000 1 0[0001 101 0[1 00000 -~ 0

U 6:2650 3200000000000¢0

00000000000000 26500000000265x102000000000
000.265 0000 (mantissa, 100000000000 26500---0)0102 000
0 (index, 10001600000)00000000000000 a=fxre00
0000f0000e0000000 r00000000L

MO0 0(26.5)5 = (11010.1), = (1A8),, 0 00 000000000000000
1A.8 — (0.1A8);sx 162 00000000000 16000000000 0(1000000)s
00000000000000 (10,00000000000000(1000010), O
000

e OO OOODO
O0o0woooooJiIsoob b EBCDICOOODODODOODOODOD 1o0DO0DOO
gbobobooooboobuoboobbbbobdouoobbbboobbobb
00000000000 (JISsoboooo ool)yoooooooooooooooo
gogbobbudggboboboobobuobobg

e 10O OOODO
goglilobobogblobboobooudooboouobbboooboooboon
oooobobobobooboobbboboooboouobooobb obobo
gogboobboggboboo

382

o001 1 00 1 1/00 11100 0[1 1000071 0]|

—46

001 1 00 00[00110100[1 101011 0]|

o 73820 46000000000 1000000

2735

o 0 o oo 6061 0j01 11001101 01 1 1 00

08 2735000000000 1000000



2500000000

e 10000 OO (multimedia)
goboboobooboboogboooboboboobobbboboobobboob
gbobbbobobdbobouodoobdoooobobobobobooooooobn
OO0000o0obbo0o0oooobobon0 pCcO000OO0DDOOODDOOODODOD
gobn

e 0 (voice, sound)
O0000000000000000000000 (Analog to Digital Converter, ADC,
A/DOD) 00000000 DODODO0OO0O0D0OOO0OO (Digital to Analog Converter,
DAC,D/A0D0)00000000000D00O0O0O0O0O0OOOO0OPCM (Pulse Code
ModulationD OO OO O0O0O)0000O
0900f=60Hz0000000 (000010sin27ft) 0 0.0010 (1ms) 00 (O

10

-

0 9: A/D,D/A OO

O0000000001kHz) OOOOODODOO0DO0O0O(OO0OO0DO00oO0o0)oooood
(0000)ODOoOoOooOooUooOoOooOoooo0oo ooob0 oDoooOo 1000
0,4, 7

00,4,7,9,9,9,7,4,1, -2, —6, =8, —9,--- 0000000 (00OO0)00O
o o0 O 0 o O o0 o
o 0 0 O O 1 0 O
0o 0 0 O O 1 1 1
0O 0 0 O 1 0 0 1
0o 0 0 O 1 0 0 1
O 0 0 O 1 0 0 1
O 0 0 O O 1 1 1
0o 0 0 O O 1 0 O
0O 0 0 O O o0 0 1
1 1 1 1 1 1 1 0
1 1 1 1 1 0 1 0
1 1 1 1 1 0 0 O
1 11 1 0 1 1 1

goddbboooooobbooon



00000 (ISDN: Integrated Services Digital Network) 0 D000 00000 0.30
34kHz2000O00O00D00O0O08kHz2(D OO O)ODOO OO OO OO8bitODO OO OO
64 kbit/s 0 0 O O

MOo000000D0O0000O0OD0O0O00OD0D0O000000O0O0OMDI (Musical In-

struments Digital Interface) 0 00 0O O O

00 (image)

goo

0000000000000 EPS (Encapsulated PostScript Format)DO O 00 OO
000000000 PostScrippO0 0000 O0O0O0OOOODODOODOOOOOOODO
O00000000000000 (bitmap) 0000000000 O0OOOOQOJPEG
(Joint Photographic coding Experts Group) O GIF (Graphics Interchange Format)
goboodooodoodoooouououoooooood

oo
goddooooobodouooooouonuooooooooouoooooo o
0000000000000 000000OMPEG (Moving Picture coding Experts
Group) O QuickTime 0000 0000000000000 O0O0OOOOO0O

[ 100000 oo oo oo ooon
000 (scan) 0000000 OOCDOODODOO

YYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYY

0 10: DODOOOOO

10
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